characters have been analysed under equal weights and are unordered (non-additive), except for four multistate characters (14, 16, 28, and 40 ) that were treated as ordered (additive). Additive characters were scored when there was evidence of a transformation series, based on empirical observations of similarity, in order to avoid loss of information (when the multistate character is treated as non-additive) and the creation of inapplicable states (when the multistate character is split into two or more binary characters). Inapplicable states may cause problems in resolution, because of the inability of the cladistic analysis software to differentiate inapplicable states from unknown or polymorphic states (Lee & Bryant, 1999) . Analysis programs always assign one state to the inapplicable state in such a way that it does not add any cost to the cladogram (Platnick, Griswold & Coddington, 1991) ; however, character reconstruction may be erroneous, thereby increasing the number of equal most parsimonious trees, and thus decreasing the resolution of a consensus tree (Kitching et al., 1998) . However, some characters could not be coded without the presence of inapplicable states, such as characters 5-8, which depend on the presence of an ocularium (character 4).
The data matrix (Table 1) was edited with NDE v0.5.0 (Page, 2001) , and was analysed with PAUP* v4.0 (Swofford, 2002) and Nona v2.0 (Goloboff, 1999) , with the interface software Winclada v0.9.9 (Nixon, 1999) , using parsimony as the optimality criterion. We performed analyses with different search strategies. In PAUP* we performed branch and bound searches (bandb), choosing the option to collapse all zero-length branches (pset collapse = minbrlen). In Nona, we performed heuristic analyses using the TBR search strategy (tree bisection and reconnection branch swapping), with 500 replications (mult* 500), 500 initial trees by replication (hold/500), and by submitting the shortest trees to another TBR branch swapping (mult*max*).
Both ACCTRAN (accelerated transformation optimization) and DELTRAN (delayed transformation optimization) were visualized in Winclada for each character. ACCTRAN (Winclada's fast optimization) was preferred in the final topology ( Fig. 1 ), in such a way as to preserve the hypothesis of primary homology (De Pinna, 1991) . The differences that arose using DELTRAN (Winclada's slow optimization) are detailed in Table 2 .
The Bremer support index for each clade was calculated in PAUP*, and is shown inside the square above each node in the cladogram (Fig. 1) . To calculate its value, we made a heuristic search constraining the desired clade (hsearch constraint = 'clade name'). The value of the Bremer index is the difference between the length of the strict consensus of the REVIEW OF HARVESTMEN BOURGUYIINAE 321 Table 1 . Data matrix used in the cladistic analysis REVIEW OF HARVESTMEN BOURGUYIINAE 323 most parsimonious trees obtained in this search and the length of the phylogenetic hypothesis (173 steps; Fig. 1 ). Sensitivity analyses were performed to evaluate the influence of ordered characters in the phylogenetic analysis. We carried out an analysis splitting all ordered multistate characters into two or more binary characters, and another analysis with just the six unordered multistate characters. We also carried an analysis ordering only two characters.
For discussion of the groups, we used the notation 'group+', proposed by Amorim (1982) , with certain modifications. When two or more species of the same subfamily form a clade, we used the name of the subfamily: Metasarcinae (C. clavifemur and Metasarcinae sp.), Heteropachylinae (P. discrepans and H. peracchii), and Bourguyiinae, as indicated in Figure 1 . The Bourguyiinae genera are called by their senior synonyms: Asarcus and Bourguyia. In the discussion, we used the new combinations as proposed in this work.
We have tried to use all characters discussed by , but some of them required modification in order to be adapted to the Bourguyiinae morphological variation. Others were not included because they do not occur in the species analysed. As a result of a twist that occurs in coxa IV (character 39), the armature of leg IV in Bourguyiinae assumes a different position from that in other harvestmen. In characters 29-31, 34-38, and 42-46 the position of each structure in leg IV of Bourguyiinae is in parenthesis.
REDESCRIPTIONS AND DESCRIPTIONS OF NEW SPECIES
In descriptions or redescriptions of species, only the characters that are not included in the subfamily description or in the genus diagnosis were listed. Only the characters that differ from those of males were listed in the female descriptions.
All measurements are in millimetres. Measurements of holotypes are given in parentheses. The measurements of the dorsal scutum were taken under a stereomicroscope, except for the legs, which were taken with a caliper. The measurements of legs I-III were taken from the base of the trochanter to the last tarsomere. The measurement of leg IV was taken from the anterior limit of the coxa (dorsal view) to the last tarsomere, as the size of coxa IV is important for certain diagnoses.
BIOGEOGRAPHIC ANALYSIS
Distribution maps (Figs 122, 123) were generated with the ArcView GIS v3.2 computer program. Geographical coordinates were taken from the labels in vials, and from data bases of collections in museums. Doubtful records were not included. The individual area cladogram (Fig. 124) is based on the relationship hypothesis for the Bourguyiinae species. The terminals were substituted by the areas of endemism where they occur. We give a full description of the 11 areas of endemism in the legend of Figure 125 . For the primary Brooks parsimony analysis (BPA, from Brooks, van Veller & McLennan, 2001 ), a data matrix was built, using the areas of endemism as terminals, and the clades that occur in these areas, as characters for Bourguyiinae and the four subfamilies studied by Pinto-da- Rocha et al. (2005) , namely Caelopyginae, Goniosomatinae, Progonyleptoidelli- The analyses in both programs resulted in a single most parsimonious and fully resolved tree (Fig. 1) . The tree has a length (L) of 173 steps, a consistency index (CI) of 0.43, and a retention index (RI) of 0.68. We used M. orientalis as one out-group, as the family Cosmetidae is considered to be the sister group of the Gonyleptidae (Kury, 1992b . The tree is rooted between S. multispinosus and the other species because Stygnidae is phylogenetically related to Cosmetidae and Gonyleptidae (Kury, 1992b; Pinto-daRocha, 1997 . Bourguyiinae proved to be a monophyletic group, as proposed by . It is supported by 13 non-ambiguous (independent of optimization used, De Pinna, 1991) character states, with three of them being exclusive: body very flattened dorsoventrally, male trochanter IV about twice as long as wide, and coxa IV twisted about 90°on the longitudinal axis.
According to our hypothesis, Bourguyiinae is the sister group of all other gonyleptids analysed, except the Metasarcinae, which is a sister group of the cosmetid M. orientalis. Metasarcinae is traditionally included in Gonyleptidae: the family thus being a non-monophyletic group according to our hypothesis. This might be evidence for excluding Metasarcinae from Gonyleptidae, although the analysis should include more terminals to justify this exclusion.
Characters 14 and 28 show a higher retention index if treated as additive. Characters 16 and 40 are identical if treated as additive or non-additive. Sensitivity analyses evaluated the influence of the ordering of these multistate characters. The analysis splitting the four multistate characters into binary characters resulted in the same topology as Figure 1 (64 characters; L = 173; CI = 0.43; RI = 0.68). The analysis with four unordered multistate characters resulted in the same topology and length, with a smaller retention index (L = 173; CI = 0.43; RI = 0.67). The analysis ordering only two multistate characters (14 and 28) also resulted in the same topology as Figure 1 (62 characters; L = 173; CI = 0.43; RI = 0.68). Two characters initially considered as additive possess a shorter length if treated as non-additive. Thus, these characters were split into binary characters (characters 37 and 38, and characters 45 and 46) so as to preserve our hypothesis of similarity.
For the discussion and optimization of characters, we used the additivity hypothesis of the relationships that were originally found (Fig. 1) (Roewer, 1930) . 9. Dorsal scutum -shape of posterior margin (L = 3; CI = 0.33; RI = 0.75): 0, ending abruptly (Fig. 13) ; 1, with a narrow area extending backwards (Fig. 3) .
10. Dorsal scutum width (L = 4; CI = 0.25; RI = 0.66): 0, much less than the length (Fig. 13 ); 1, larger or similar to its length (Fig. 2) . This character refers to the larger width of the male dorsal scutum in relation to its length. 11. Dorsal scutum -density of granules (modified from character 16 in ; L = 4; CI = 0.25; RI = 0.25): 0, low (less than 30 granules on the mesotergum ; Fig. 3 ); 1, large (more than 40 granules on the mesotergum). 12. Mesotergum -number of areas (L = 5; CI = 0.20; RI = 0.33): 0, three areas (Fig. 5) ; 1, four areas (Fig. 2) . 13. Mesotergum -area III pair armature (modified from character 14 in ; L = 1; CI = 1.00; RI = 1.00): 0, present (Fig. 5) ; 1, absent (Fig. 14) . Can be present as a pair of median tubercles or spines. The absence is a synapomorphy of the clade A. longipes+. 14.* Mesotergum -dry marks (L = 4; CI = 0.50; RI = 0.81): 0, absent; 1, few spots (Fig. 104) ; 2, many spots (Fig. 108) . We considered dry marks to be the white marks present on the surface of the dorsal scutum resulting from an accumulation of wax (A. B. Kury, pers. com.; Kury & Pinto-da-Rocha (2007 Figs 4, 14) . This character is a synapomorphy of Bourguyiinae. Resulting from the occurrence of torsion, the outer apophyses of trochanter IV are in a dorsal position, the inner ones are in a ventral position, and the sclerite of the coxatrochanter articulation is turned inwards. So, the femur IV of Bourguyiinae articulates horizontally, and not vertically as in the other species. 40.* Coxa IV of males -width (L = 6; CI = 0.33; RI = 0.63): 0, narrow, wide only in the apex (Fig. 13) ; 1, widening gradually towards the apex (Fig. 14) ; 2, wide along entire length ( 
SYSTEMATICS BOURGUYIINAE MELLO-LEITÃO, 1923
Redescription Male. Dorsum (13) (14) (15) (16) (103) (104) (105) (106) (107) (108) (114) (115) (116) (117) . Pear-shaped body, wider at groove III and narrow at prosoma. Anterior margin width about half of, and posterior margin about three-quarters of, the largest body width. Anterior margin usually a little higher than the rest of the dorsal scutum 26, 32, 38) , with the presence of a small median dorsal hump. Row of granules on the lateral margin of dorsal scutum: larger at opisthosoma. Ocularium very low, at least twice wider than long; distance between the eyes similar to the distance between eye and the lateral edge of dorsal scutum. -7, 13-16, 40-45, 51-54, 59-64, 70-73) . Coxae I-III as long as wide; coxae I and II with two small dorsal apophyses, the prolateral one pointing anteriorly, and the retrolateral one pointing posteriorly; coxa III with a small dorsal prolateral apophysis turned anteriorly. Coxa IV twisted about 90°in the longitudinal axis; the outer apophyses and spines of coxa and trochanter IV are located on the dorsal surface and on the inner apophysis, and there are spines on the ventral surface; the sclerites of the coxa-trochanter articular region are turned so that they are on the inner surface. Coxa IV is well developed, with sparse granules on the lateral side; apical dorsal apophysis short, dorsoventrally bifurcated, with the superior branch a little larger than the inferior one; one ventral apical spine, with variable size. Trochanters I-III as long as wide; they can have a small dorsal tubercle, and one or more small ventral tubercles. Trochanter IV about twice as long as wide, with a few granules; one well-developed dorsal proximal apophysis; one dorsal distal apophysis of variable size; one ventral apical spine, and two or three small ventral median spines of variable size. Femora long, with apical retrolateral apophysis very reduced; femora I-III with very small and very low sparse granules; femora IV at least twice as long as dorsal scutum, granulate, and with one pair of basal ventral spines. Patella with very low granules. Tarsus with six or more tarsomeres. Tarsal process long, about same length as the tarsal claws, quite curved downwards.
Venter. With small and sparse granules. Coxa I with a longitudinal median row of high granules; coxa II sometimes with many granules in median region; coxa III with denticles along prolateral and retrolateral margins, in contact with coxae II and IV; coxa IV well developed and smooth, only with granules. Tracheal spiracle oval shaped.
Penis . Ventral plate narrow and narrowing towards apex; a slight median V-shaped depression in apical margin; with three or four pairs of long distal setae convergent, one pair of short middle setae, and two or three pairs of long basal setae, about two-thirds the length of the apical ones. Small accessory setae can occur in those three regions, in a more ventral position. longer than the ventral plate. Ventral process fanshaped and straight, branched at the apex, and with the tips turned downwards. Dorsal process, when it occurs, never large. Stylus thin, almost smooth, variable shaped. Dry marks (114) (115) (116) (117) . Always present on prosoma, behind ocularium. Possessing a Y-shape (Fig. 107) , which is either closed in the anterior part (Fig. 119) or entirely filled out (Fig. 103) . Usually has filled mesotergal grooves and large marks on coxa IV.
Female (17) (18) (19) (20) (27) (28) (29) (30) (31) 33, 35, 37, 39, (46) (47) (48) (49) (50) (55) (56) (57) (58) (65) (66) (67) (68) (69) (74) (75) (76) (77) (109) (110) (111) (112) (113) (118) (119) (120) (121) . Posterior margin width less than the greatest width of dorsal scutum (at the level of groove III). Coxa IV narrow, apex more visible; extending to the middle of area III. Dorsoapical apophysis simple. Trochanter IV with one small dorsal apophysis. Femur IV a little longer than the length of dorsal scutum, curved inside, and granulated. Some small spines in ventral row and apical retrolateral apophysis developed, pointed posteriorly, extremely reduced in males.
BOURGUYIA MELLO-LEITÃO, 1923
Bourguyia Mello- Leitão, 1923: 128 (desc., key), 186 (key); 1926 (key): 345; Roewer, 1929: 265 (key) , 267 (cat., rdesc.); Mello-Leitão, 1932: 221 (key, rdesc.) ; Kästner, 1937: 389; Soares, 1943: 10 (= Afranius; Isopucrolia); 1944f: 168; Soares & Soares, 1948: 556 (key) , 557 (cat., rdesc.); Mello-Leitão, 1949: 22; Kury, 1994b: 343, 351; 2003: 107 (cat.) . Caldasius Roewer, 1930 , 413 (desc.); Mello- Leitão, 1931a Leitão, : 130, 1931b Leitão, : 72, 1932 , 313 (rdesc.); Soares & Soares, 1949: 155 (key) Trochanter IV with an inner hook-shaped apophysis, directed anteriorly (Fig. 2) ; with two well-developed dorsal apophyses, ad with the posterior apophysis larger than the anterior apophysis (Fig. 45) . Whole coxa IV wide, surpassing the lateral margins of dorsal scutum in total width (dorsal view) (Fig. 2) ; apex reaching or passing the posterior margin of dorsal scutum (Fig. 3) (Fig. 14) ; posterior dorsal apophysis smaller than anterior one, sometimes reduced to a tubercle (Fig. 54) . Coxa IV narrow, almost hidden under dorsal scutum (Fig. 15) ; the apex is evident but does not reach the posterior margin of the dorsal scutum (Fig. 16) (Fig. 22) . Anterior margin of dorsal scutum densely granulated, with granules close to each other (Fig. 3) . Femur IV with a ventral proximal row of spines, and with the proximal one being greater than the others (Fig. 41) . Free tergite II armed with a well-developed median spine, length almost five times longer than its basal width (Fig. 22) (Fig. 25) . Anterior margin of dorsal scutum with a few dispersed granules (Fig. 4) . Femur IV armed with a developed basal ventral spine (Fig. 44) . Median armature of free tergite II with length less than three times its basal width (Fig. 81) (Fig. 80) . Dry marks reduced, and restricted to the posterior region of the prosoma and the posterior region of coxa IV (Fig. 107) . Dorsal scutum uniformly dark red when alive (uniformly brown when preserved in alcohol) (Fig. 107) (Fig. 4) . Dry marks present on posterior region of prosoma and coxa IV, and on mesotergum (Fig. 103) . Coloration never uniform on whole dorsal scutum (Fig. 106 (Fig. 78) . Dry marks present only on laterals of mesotergum (Fig. 105 ). Metatarsus IV with ventral rows of small spines (Fig. 79 (Fig. 106) . Dry marks well developed, with many spots on whole dorsal scutum and free tergites, concentrated mainly on mesotergum (Fig. 103) (Figs 2, 103) . Free tergites II and III armed with small median tubercles, larger than the tubercles of the rows (Fig. 2) (Fig. 108) . Free tergite II armed with median spine (Fig. 5) (Fig. 108) , brown when preserved in alcohol; lighter region around each body granule and tubercle (Fig. 108) , tubercles well developed and with rounded apexes (Fig. 7) . Free tergite II armed with rounded median spine with almost cylindrical shape (Fig. 81) (Fig. 106) ; lighter region only around the median tubercles of areas I and III. Free tergite II armed with median spine of conical shape with rounded apex (Fig. 5) (Fig. 36) . Free tergite II with a narrow, long, median spine, with a basal tubercle on each side (Fig. 116) , and with a row of large, high tubercles, height similar to the basal width (Fig. 15) (Fig. 38) . Free tergite II armed with a strong median spine, without tubercles on base (Fig. 13) , and with a row of very small, low tubercles (Fig. 115) . Free tergite II with a short median spine, height a little more than basal width (Fig. 34) . Posterior margin of dorsal scutum very wide, about 1.5 times the width of prosoma (Fig. 14) . Coxa IV with small apical retrolateral apophysis, longer than the width of the base (Fig. 52) (Fig. 32) . Posterior margin of dorsal scutum not very wide, only a little larger than the prosoma width (Fig. 16 ). Coxa IV with well-developed apical retrolateral apophysis (Fig. 54) (Fig. 117) . Ocularium with well-developed median tubercle (Fig. 16 ), size similar to or larger than eyes. Median spine of free tergite II short and straight, base wide (Fig. 38) ................... Asarcus putunaberaba sp. nov. Dorsal scutum yellowish, prosomal region a little darker. Dry marks reduced, small stains lateral to ocularium and on posterior region of prosoma (Fig. 114) . Ocularium with very small median tubercle, sometimes hard to see (Fig. 13) . Median spine of free tergite II long, and slightly curved downwards (Fig. 32) areas. Mesotergal area III always with a pair of median tubercles. Posterior margin of dorsal scutum with a small region extended posteriorly, a little wider than prosomal width. Ocularium shorter and higher, more elliptical than in Asarcus, longest in the middle. Coxa IV very wide and surpassing the posterior margin of the dorsal scutum; with an apical row of tubercles close to the articulation with trochanter IV; ventral apical spine very reduced. Trochanter IV with an inner, hook-shaped, anteriorly-directed apophysis; dorsal distal apophysis well developed, always larger than the basal one. Femur IV with high granules and distal prolateral spines.
Female (27) (28) (29) (30) (31) (46) (47) (48) (49) (50) (65) (66) (67) (68) (69) (109) (110) (111) (112) (113) Legs (Figs 2, 40, 59, 103) . Coxa IV very wide, apical width larger than half of the posterior margin width.
Trochanter IV with three ventral median spines, and a hook-shaped, well-developed apophysis. Femur IV with low, sparse granules; one ventral proximal spine and one outer distal spine.
Penis (Figs 82, 83 ). Dorsal process low, continuous with the sack, and apically flattened. Apex of ventral process very wide, with the lateral edges turned to the sides. Dorsal surface covered with small scaly projections. Ventral plate with two basal pairs of long setae.
Coloration (in alcohol) (Fig. 103 ). Prosoma and ocularium dark yellow. Mesotergum, free tergites, pedipalpus, coxae, and Trochanters yellow, a little lighter. Small black spots covering the whole dorsal scutum. (Fig. 103) . White spots covering whole dorsal scutum and free tergites. Prosoma covered with white, with a great stain stretching from the middle to the back of the ocularium.
Female (Figs 8, 27, 46, 65, 109) : Measurements (N = 5). Dorsal scutum: length, 6.3-6.6; width, 6.6-7.1; anterior margin width, 2.7-2.9; posterior margin width, 5.4-5.7. Leg lengths: I, 10. Comparison: Differs from the other Bourguyiinae species in having four areas in the mesotergum (Fig. 2) . Male differs from other Bourguyia species males in the armature of free tergites, which is a small tubercle (Fig. 2) . Dorsum (Figs 3, 22, 104) . Narrow body, longer than wide. Anterior margin very granular, mostly on frontal hump. Ocularium very low, middle depressed, with few granules. Mesotergum with three areas: area I, smooth; areas II and III, with very few granules. Free tergite II with large median spine, tergite III with median tubercle.
Legs (Figs 3, 41, 60, 104) . Coxa IV with a few granules laterally. Trochanter IV with sparse granules, and two ventral median spines. Femur IV covered with high granules, with a ventral proximal row of spines, and a distal row of outer spines, one of which is larger than the rest.
Penis (Figs 84, 85) . Dorsal process absent. Ventral process wide at apex; lateral edges are straight, and the dorsal surface is smooth. Ventral plate short, with two basal pairs of long setae. Coloration (in alcohol) (Fig. 104) . Prosoma and ocularium dark yellow; mesotergum, free tergites, pedipalpus, coxae, and Trochanters slightly lighter. Very small black spots covering the dorsal scutum. Posterior margin of coxa and trochanter IV darker than prosoma. Legs darker towards apex. Venter dark yellow. According to the original description (Roewer, 1930) , the coloration of the body and all segments is a homogeneous yellow.
Dry marks (Fig. 104) . Present on the grooves, without white spots on dorsal scutum. Y-shaped stain present behind the ocularium. Female (Figs 9, 28, 47, 66, 110) : Measurements (N = 1). Dorsal scutum: length, 6.3; width, 6.0; anterior margin width, 2.6; posterior margin width, 4.6. Leg lengths: I, 13.5; II, 30.3; III, 21.5; IV, 34.0. Femora lengths: I, 4.1; II, 8.9; III, 6.7; IV, 8.8 . Ocularium with median tubercle. Free tergites II and III with a large median spine. Coxa IV with one or two pairs of spines close to articulation with trochanter. Trochanter IV with a dorsal distal apophysis. Femur IV with a distal row of outer small spines.
Comparison: Differs from other Bourguyiinae species on the length of dorsal scutum, which is greater than the width (Fig. 3) , and in the male having a ventral row of spines on femur IV (Fig. 41) . Male differs from other Bourguyia species in having an unarmed ocularium (Figs 3, 22) , and a penis without a dorsal process. . No other reliable records of Bourguyiinae have been found in the north-east of Brazil (in the last 70 years). The individual found in Linhares, ES, also has uncertain locality according to the collector (S. Ide, pers. comm.), because collections were carried out in the same week in Nova Friburgo, RJ, and Linhares, ES.
BOURGUYIA MACULATA (ROEWER, 1930) (FIGS 4, 23, 42, 61, 78, 79, 86, 87, 105) Caldasius maculatus Roewer, 1930: 413 (key) , 415 (desc.), fig. 31c ; Mello-Leitão, 1932: 314 (key) , 315 (rdesc.); Soares & Soares, 1949: 161 (cat.) Dorsum (Figs 4, 23, 78, 105) . Ocularium with median tubercle. Mesotergum with three areas: areas I and III with a pair of median tubercles. Free tergites II and III armed with median spines, with the spine of free tergite II being larger than that of free tergite III, or with median tubercles of similar size.
Legs (Figs 4, 42, 61, 79, 105) . Coxa IV wide. Trochanter IV with two ventral median spines. Femur IV with a proximal ventral spine and a larger distal outer spine. Metatarsus IV with two longitudinal ventral rows of granules, curved apicad.
Penis (Figs 86, 87) . Dorsal process narrow and high. Apex of ventral process wide and fan-shaped, with the lateral edges turned back and the dorsal surface smooth. Ventral plate with three pairs of basal setae.
Coloration (in alcohol) (Fig. 105) . Dorsal scutum light brown. Legs and pedipalpus dark brown. Posterior margin of dorsal scutum and free tergites each with a pair of lateral stains, white to light yellow, and irregularly shaped. According to the original description (Roewer, 1930) legs I-III are light yellow, and ae very reticulated with black; leg IV is almost black, with only the metatarsus and tarsus in yellow. Dry marks (Fig. 105) . Present on the grooves, and with only a few white spots on lateral margins and median region of mesotergum. Y-shaped stain behind ocularium, with few spots.
Female: Unknown.
Comparison: Differs from other Bourguyiinae species in having light paired stains on each free tergite and posterior margin of scutum (Figs 78, 105) . Differs from other Bourguyia species in having ventral rows of small spines on the metatarsus IV (Fig. 79 ).
Material examined: Brazil, Rio de Janeiro, Santa Maria Madalena (P.E. do Desengano), 30 April 1989, R.B. Pineschi leg., one ǩ (MNRJ 6484). (ROEWER, 1930) COMB. NOV. (FIGS 5, 10, 24, 29, 43, 48, 62, 67, (88) (89) (90) 106, 111) Caldasius trochanteralis Roewer, 1930: 413 (key) 
BOURGUYIA TROCHANTERALIS

Redescription
Male: Measurements (N = 5). Dorsal scutum: length, 6.1-6.6 (6.5); width, 6.4-7.2 (7.2); anterior margin width, 2.8-3.2 (3.2); posterior margin width, 4.1-4.6 (4.6). Leg lengths: I, II, III, 3); IV, 69.7-70.4 (69.7). Femora lengths: I, 4.4-5.4 (5.1); II, 14.5-17.7 (17.7); III, 9.9-11.1 (10.4); IV, 18.6-23.0 (22.3). Dorsum (Figs 5, 24, 106) . Ocularium with median tubercle. Mesotergum with three areas. Free tergite II armed with a median spine of conical shape, with the apex slightly rounded; free tergite III with small median tubercle.
Legs (Figs 5, 43, 62, 106) . Coxa IV wide. Trochanter IV with two median ventral spines. Femur IV with high granules, one small basal ventral spine, and up to four distal outer spines.
Penis (Figs 88-90 ). Dorsal process small and contiguous with the sack, flattened in the apex. Ventral process with the apex very wide, the lateral edges turned to the sides and the dorsal surface covered with small scaly projections. Ventral plate with two pairs of basal setae.
Coloration (live) (Fig. 106) . Prosoma red/brown, mesotergum and free tergites yellow. Ocularium slightly more light than the prosoma. Whole dorsal scutum covered with very small black spots. Pedipalpus dark yellow, becoming green apicad. Coxa dark yellow. Trochanters I-III dark yellow; trochanter IV red/brown. Femora dark yellow. Legs becoming black apicad. Venter dark yellow. In alcohol it can be entirely a homogeneous light yellow.
Dry marks (Fig. 106 ). Many white spots on whole dorsal scutum and anal plate. Y-shaped stain behind ocularium, white stain on the anterior median region of ocularium. Small circular stains on lateral margins at the side of ocularium. White stains on inner and outer regions of coxa IV and trochanter IV near the articulation.
Female (Figs 10, 29, 48, 67, 111) : Measurements (N = 5). Dorsal scutum: length, 6.3-6.6; width, 6.5-7.0; anterior margin width, 2.6-2.7; posterior margin width, 5.3-5.8. Leg lengths: I, 13.6-15.9; II, 34. III, IV, II, III, ; IV, 9.2-12.6. Free tergite spines a little longer than in males.
Comparison: Differs from other Bourguyiinae species in having the prosoma darker than the mesotergum (Fig. 106) , and having the free tergite II armature in a conical shape and a rounded apex (Fig. 5) . Remarks: The type locality of Drastus hamatus (Nova Teutônia, Seara, SC) is a record error from Roewer. No other Bourguyiinae specimen was found in the south of Paranaguá, PR. This is a doubtful locality for other harvestmen, as for Pristocnemis farinosus (R. Pinto-da- Rocha, pers. comm.) . This leads us to suspect this is another error from Roewer.
BOURGUYIA BOCAINA SP. NOV. (FIGS 6, 11, 25, 30, 44, 49, 63, 68, 80, 91, 92, 107, 112) Etymology: The species is endemic to Serra da Bocaina (São José do Barreiro, SP), and it is the only Bourguyiinae hitherto collected there. , 22.3-26.8 (24.4) . Dorsum (Figs 6, 25, 80, 107) . Dorsal scutum with three areas. Ocularium small, not very wide or long, and armed with a median tubercle. Granules present on entire margin of dorsal scutum, fewer granules on posterior margin. Areas I and III with a pair of median tubercles. Dorsal scutum about 10% wider than long. Free tergite II with a large median spine, a pair of high granules on the sides of the spine base, and a small spine on each side of the median spine.
Legs (Figs 6, 44, 63, 107) . Coxa IV extends a little past the posterior margin. Distal ventral apophysis very reduced. Trochanter IV with inner hook-shaped apophysis of medium size; two pairs of median spines present. Femur IV very long, covered with very low granules, and with very small spines at apex.
Penis (Figs 91, 92) . Dorsal process present, very prominent from the glans. Ventral process smooth, very long, just opening in fan shape at the apex, with the lateral edges very turned back. Stylus sinuous. Ventral plate with two pairs of basal setae.
Coloration (live) (Fig. 107) . Dorsal scutum and free tergites homogeneous red/brown. The whole dorsum and venter covered with very small black spots, larger on femur IV. Ocularium, posterior margin, and free tergite margins a little more light. Granules of dorsal scutum margin darker. Median spines of free tergites II and III almost black. Chelicera, pedipalpus, coxae, and Trochanters I-III yellow, and a little reticulated with green. The rest of legs I-III almost entirely covered with green. Coxa IV with same colour as dorsum, with the posterior margin darker, and the trochanter and femur IV red/brown, and darker than the dorsum. The rest of leg IV is almost entirely covered with green. Venter a little darker than the dorsum.
Dry marks (Fig. 107) . Few white spots on posterior margin; fewer and smaller spots on dorsal scutum. Grooves white, very weak. Y-shaped stain behind the ocularium. White stain on inner region of coxa IV, near the articulation with body, and on outer region of coxa IV and trochanter IV, on the articulation.
Female (Figs 11, 30, 49, 68, 112) : Measurements (N = 5). Dorsal scutum: length, 6.4-6.8; width, 6.6-7.3; anterior margin width, 2.3-2.4; posterior margin width, 5.2-6.2. Leg lengths: I, II, III, IV, II, III, IV, . Free tergite II spine a little longer than males.
Comparison: Differs from other Bourguyiinae species in having free tergite II armed with three spines (Fig. 80) . Differs from other Bourguyia species in coloration of the dorsal scutum, which is a homogeneous reddish brown (Fig. 107) . 
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Young & A. Feio leg., one ǩ, three Ǩ, and one juvenile (MNRJ 4710); one ǩ and two Ǩ (MZSP 16004).
BOURGUYIA VINOSA SP. NOV. (FIGS 7, 12, 26, 31, 45, 50, 64, 69, 81, 93, 94, 108, 113) Etymology: In reference to the dorsum colour, which is similar to the colour of wine. , 17.5-23.1 (21.9) . Dorsum (Figs 7, 26, 108) . The whole body with large and rounded granules. Spines with rounded apex. Mesotergum with three areas. Ocularium with median large tubercle, covered with small and dispersed granules. Free tergites II and III with median spine, rounded at apex, and almost cylindrical; spine of free tergite II almost four times longer than the spine of free tergite III. Granules of free tergites II and III very high.
Legs (Figs 7, 45, 64, 108) . Coxa IV without distal ventral spine. Trochanter IV with a small inner hookshaped apophysis. Femur IV covered with high granules, with some distal outer spines, increasing in size apicad. Some high granules can be presented.
Penis (Figs 93, 94) . Dorsal process present, contiguous with glans sack, apex flattened. Ventral process not very high, apex very curved back, and dorsal surface covered with small scaly projections. Stylus sinuous. Ventral plate with two pairs of basal setae.
Coloration (live) (Fig. 108) . Dorsal scutum and free tergites homogeneous dark red/brown, granules lighter. Ocularium a little lighter. Spines of free tergites darker. Chelicera dark green. Pedipalpus light green, darker apicad. Legs I-III dark yellow, greenish from the femur base towards the tarsus. Trochanter and femur IV red/brown, apophyses and granules lighter; granules of femur IV lighter, same colour of trochanter apophyses.
Dry marks (Fig. 108 ). Many white spots on mesotergum, concentrated on median region. Stain in closed Y-shape behind ocularium.
Female (Figs 12, 31, 50, 69, 113) : Measurements (N = 5). Dorsal scutum: length, 6.0-6.6; width, 6.5-7.6; anterior margin width, 2.3-2.6; posterior margin width, II, III, IV, II, III, IV, . Free tergite II with a larger spine with a wider base than in males. High granules denser on femur IV than in males.
Comparison: Differs from other Bourguyiinae species in coloration of the dorsal scutum, which is similar to wine colour, with granules and ocularium a little lighter (Fig. 108) . Male differs from other Bourguyiinae species in having a cylindrical-shaped spine on free tergite II.
Bogdana Mello-Leitão, 1940: 27 (desc.) ; Kury, 1994b: 351 (syst.); 2003: 107 (cat.) (type species Bogdana ingenua , by original designation). New synonymy.
Cnemoleptes Mello-Leitão, 1941: 440 (desc.) ; Soares & Soares, 1949: 225 (key) , 231 (cat., rdesc.); Kury, 1989b: 5; 1994b: 351 (syst.) 
Diagnosis
Male 32, 34, 36, 38, (51) (52) (53) (54) (70) (71) (72) (73) (95) (96) (97) (98) (99) (100) (101) (102) (114) (115) (116) (117) : Body with lower and fewer granules than in Bourguyia. Dorsal scutum with three areas. Area III can have a median pair of tubercles. Dorsal scutum longer than wide. Posterior margin of dorsal scutum ends abruptly, without the extension present in Bourguyia. Posterior margin width much greater than prosoma width. Ocularium wider and lower than in Bourguyia, medially depressed, and more rectangular-shaped, with the length almost constant. Coxa IV narrow and never surpassing the posterior margin of the dorsal scutum, and without inner rows of tubercles near the articulation with the trochanter; apical ventral spine always well developed. Trochanter IV without the inner hook-shaped apophysis; distal dorsal apophysis always very reduced, like a tubercle. Femur IV with few granules and without large distal spines.
Female 33, 35, 37, 39, (46) (47) (48) (49) (50) (74) (75) (76) (77) (118) (119) (120) (121) : Body a little more flattened than in Bourguyia, median longitudinal line lower, almost same height as the lateral margins. Lateral margins of dorsal scutum and posterior margin of free tergites II and III with a row of small and low granules. KOCH, 1839 (FIGS 13, 17, 32-33, 51, 55, 70, 74, 97-98, 114, 118) Redescription Male: Measurements (N = 5). Dorsal scutum: length, 6.2-6.7; width, 6.1-6.7; anterior margin width, 2.5-3.0; posterior margin width, 4.2-4.6. Leg lengths: I, II, III, IV, II, III, IV, 32, 114) . Ocularium with median tubercle very small, hard to see. Free tergites II and III with median spines, ad with the spine of free tergite II about twice the length of the spine of free tergite III.
ASARCUS LONGIPES KOLLAR IN
Legs (Figs 13, 51, 70, 114) . Coxa IV very narrow, covered almost entirely by dorsal scutum, only apex visible. Conspicuous granules present laterally. Trochanter IV with two small ventral median spines.
Penis (Figs 95, 96) . Dorsal process absent. Ventral process slightly trilobed, fan-shaped over 180°. The apex is ramified: branches are thick and straight. Apex of stylus slightly dorsally curved.
Coloration (live) (Fig. 114) . Dorsal scutum, free tergites, and chelicerae yellow, prosoma a little darker. Small black spots sparsely distributed on whole dorsum and femur IV, larger on femur. Dorsal scutum and free tergite margins darker. Pedipalpus dark yellow. Leg coxae yellow, light brown towards apex. Spines, apophyses, and granules darker.
Dry marks (Fig. 114) . Very reduced, only a few white spots dispersed on dorsum. Y-shaped stain REVIEW OF HARVESTMEN BOURGUYIINAE 353 behind the ocularium can be reduced. One pair of stains on lateral margin of prosoma, at ocularium sides.
Female (Figs 17, 33, 55, 74, 118) : Measurements (N = 5). Dorsal scutum: length, 6.0-6.8; width, 6.1-6.9; anterior margin width, 2.4-2.7; posterior margin width, 5.0-5.6. Leg lengths: I, II, III, IV, II, III, IV, . Free tergite II with median spine; free tergite III with small spine or median tubercle. Trochanter IV with two dorsal apophyses, with distal one a little larger than basal one. Femur IV almost straight, with two distal rows of ventral spines.
Comparison: Differs from other Bourguyiinae species in having a very narrow coxa IV (Fig. 13) , reduced dry marks (Fig. 114) , and the small median tubercle of ocularium (Fig. 13) . Male differs from other Bourguyiinae species in having the spine of free tergites just a little curved ventrally (Fig. 32 ).
Redescription
Male: Measurements (N = 6). Dorsal scutum: length, 6.4-7.3 (6.8); width, 6.5-8.0 (7.5); anterior margin width, 2.6-3.1 (2.9); posterior margin width, 4.8-5.9 (5.1). Leg lengths: I, 13.2-16.6 (14.0); II, III, IV, tarsus broken). Femora lengths: I, II, III, IV, . Dorsum (Figs 14, 34, 115) . Ocularium with large median tubercle. Anterior margin of prosoma with low granules. Area I of mesotergum with a pair of median tubercles; areas II and III with equal-sized granules. Free tergites II and III with median spine very small and wide at base.
Legs (Figs 14, 52, 71, 115) . Coxa IV wider at apex. Metatarsus IV with two distal ventral rows of small curved spines.
Penis (Figs 92, 93) . Dorsal process absent. Ventral process smooth, apex trilobed and ramified, with long branches. Stylus sinuous and with enlarged apex.
Coloration (live) (Fig. 115) . Dorsum, leg coxae, and Trochanters red/brown. Posterior margin of dorsal scutum and posterior margin of free tergites yellow. Pedipalpus and chelicera yellow, reticulated with green. All leg femora through tarsi dark brown, almost black near the articulations; femur IV red/ brown, lighter than the dorsum, with all granules dark, almost black. Apophyses of coxa and trochanter IV, and spines of free tergites, black. Anal plate with same colour as dorsum, with median white spots on posterior margin. Venter lighter than the dorsum. In alcohol, the whole dorsum can be a homogeneous light yellow.
Dry marks (Fig. 115) . One pair of small white stains on lateral margins of prosoma, at ocularium sides. White median spots on anterior margins of areas II and III of dorsal scutum.
Female (Figs 18, 35, 56, 75, 119) : Measurements (N = 5). Dorsal scutum: length, 6.0-7.0; width, 6.6-7.9; anterior margin width, 2.4-2.7; posterior margin width, 5.2-6.2. Leg lengths: I, II, III, IV, II, III, IV, 7 .2-9.0. Metatarsus IV granulated, without the ventral rows of spines.
Comparison: Differs from other Bourguyiinae species in having metatarsus IV with two distal ventral rows of small curved spines, and posterior margin of dorsal scutum and free tergites yellow (Fig. 115) . Differs from other Asarcus species in coloration (light reddish brown) of the dorsal scutum (Fig. 115 ). (FIGS 15, 19, 36, 37, 53, 57, 72, 76, 99, 100, 116, 120) Cnemoleptes passarellii Legs (Figs 15, 53, 72, 116) . Coxa IV with a few small granules on each side. Trochanter IV with three small ventral median spines. Tibia IV with a row of ventral granules. Metatarsus IV with rows of ventral granules. Penis (Figs 99, 100 ). Dorsal process well developed and contiguous with the sack, pointed upwards. Ventral process with apex very wide, opened to 180°, very ramified. Stylus straight.
Coloration (in alcohol) (Fig. 116) . Homogeneous yellow in entire dorsal scutum. Posterior margin of coxa IV, entire trochanter, and femur IV a little darker. Dorsal basal apophysis of trochanter IV darker, almost red. Mesotergum and dorsum of coxa IV covered with small black spots. According to the original description ), the body is homogeneous 'burned' yellow; sometimes the area IV and free tergites are black; stigmatic area with a black median line; femora reticulated with black; the other segments (of the legs) are black.
Dry marks (Fig. 116) . Present on grooves, with two large stains laterally on area III. Stain in closed Y-shape behind ocularium.
Female (Figs 19, 37, 57, 76, 120) : Measurements (N = 1). Dorsal scutum: length, 6.2; width, 6.6; anterior margin width, 2.6; posterior margin width, 5.7. Leg lengths: I, 14.0; II, 28.9; III, 23.1; IV, 37.5. Femora lengths: I, 4.0; II, 9.9; III, 7.3; IV, 10.9. Trochanter IV with dorsal distal apophysis and ventral spines larger than male. Femur IV with a row of small distal outer spines and two ventral rows of small distal spines, curved apicad. Tibia IV and metatarsus IV without the rows of ventral spines.
Comparison: Differs from other Bourguyiinae species in having a very long and narrow spine on free tergite II, with a basal tubercle on each side (Figs 15, 116) . Differs from other Asarcus species in having an unarmed ocularium. Male differs from other Bourguyiine species in the dorsal process of the penis, which is very large and contiguous with the sac.
Remarks: Only the type series is known. ASARCUS PUTUNABERABA SP. NOV. (FIGS 16, 20, 38, 39, 54, 58, 73, 77, 101, 102, 117, 121) Legs (Figs 16, 54, 73, 117) . Coxa IV narrow, only the apex is visible from dorsal view. Apical ventral apophysis well developed. Dorsal basal apophysis of trochanter IV a little curved on the inner surface.
Penis (Figs 101, 102) . Dorsal process absent. Ventral process smooth, apex trilobed and ramified, with long branches. Stylus sinuous and with extensive apex.
Coloration (live) (Fig. 117) . Dorsal scutum entirely black, weakly reticulated with dark brown, mostly on prosoma. Grooves of mesotergum, posterior margin of dorsal scutum, and posterior margins of free tergites dark brown. Apex of legs lighter, almost yellow. Chelicera and pedipalpus dark green, almost black, with dark yellow spots.
Dry marks (Fig. 117) . Many large white spots on entire dorsal scutum, anal plate, and abdominal sternites. A very large Y-shaped stain behind the ocularium, filled out and invading a small part of the ocularium. White stain on median anterior region of ocularium, and on inner and outer regions of coxa and trochanter IV, near the articulation.
Female (Figs 20, 39, 58, 77, 121) : Measurements (N = 2). Dorsal scutum: length, 6.0-6.2; width, 6.2-6.5; anterior margin width, 2.5; posterior margin width, 5.3-6.4. Leg lengths: I, 10. II, III, IV, . Femora lengths: I, 2. II, III, IV, . Spine of free tergite II larger than males. Femur IV curved on inner surface. Coloration a little lighter than males, dark brown. Dry marks with same pattern, only weaker in anal plate and sternites.
Comparison: Differs from other Bourguyiinae species in the coloration of the body, which is black (Fig. 117) . Differs from other Asarcus species in having welldeveloped dry marks, with many large spots on the entire dorsal scutum (Fig. 117) .
do Mar' and 'Serra da Mantiqueira' sister areas (Fig. 123) . However, 'Serra da Mantiqueira' belongs to the Serra da Mantiqueira mountain range, and 'Serra do Mar' belongs to the Serra do Mar mountain range, which are separated by the valley of the Paraíba do Sul river that, according to Pinto-da- Rocha et al. (2005) , is supposed to be an important vicariance barrier for harvestmen.
On analysing the primary BPA for the five subfamilies (Fig. 125B) , we note some major vicariance events. The first is the separation of 'Bahia'-'Serra do Espinhaço' from the southern areas of the Atlantic Rainforest. This may have occurred as a result of an uplifting of the Serra da Mantiqueira mountain range in the region of Serra do Espinhaço. The second is the separation of the group 'Serra da Bocaina'-'Serra do Mar' to the north from group 'Santa Catarina'-'South of São Paulo' to the south, which may have ocurred because of an interruption of the Serra do Mar-Serra da Mantiqueira mountain range. The third is the separation of 'Espírito Santo' to the north from the group 'Serra da Bocaina'-'Serra do Mar' to the south, which may have resulted from the appearance of the valley of the Paraíba do Sul river.
The grouping of 'Bahia' and 'Serra do Espinhaço' as sister areas may be just a methodological problem, because no Bourguyiinae occur in 'Bahia'. Amorim & Pires (1996) constructed a general area cladogram for the Neotropics using numerous groups of Diptera and Primates. The Brazilian areas that include 'Bahia' and 'Serra do Espinhaço' (NEBr and MGBA, respectively) are sister areas, but the authors did not exemplify events to explain the separation of these areas from areas of the Brazilian south-east.
We performed a primary BPA restricted to the Bourguyiinae species. No relationship hypothesis was found among the areas of endemism (strict consensus of 225 most parsimonious trees, no resolution; L = 46; CI = 0.41; RI = 0).
Comparing the individual area cladogram for Bourguyiinae ( Fig. 124) with the general area cladogram for the five subfamilies (Fig. 125B) , we propose the following hypotheses for Bourguyiinae geographical history. The genus Bourguyia probably originally occurred in the areas 'Serra da Bocaina'-'Serra do Mar', which are related to each other (Fig. 125B) . hypothesis is more plausible than the assumption that Bourguyia originally occurred in all of these areas, as the areas 'Santa Catarina'-'South of São Paulo' are not directly related to the areas 'Serra da Bocaina'-'Serra do Mar'. Besides, B. trochanteralis is the only species that occurs in the southern areas. The genus Asarcus originally occurred in areas 'Serra dos Órgãos'-'Serra do Mar'. This group appears monophyletic in one of the shortest trees. Later individuals of Asarcus would have dispersed to 'Serra do Espinhaço', originating A. putunaberaba sp. nov.
(post-dispersal speciation). Therefore, the original distribution of the whole subfamily probably did not include 'Serra do Espinhaço', occurring from the north of Paraná to the north of Rio de Janeiro, and to the south-east of Minas Gerais, in the areas 'Serra da Bocaina'-'Serra do Mar'. The only vicariance event among these areas is the separation of 'Serra da Mantiqueira'-'Serra do Mar' from the others, probably resulting from the appearance of the valley of the Paraíba do Sul river. However, this event apparently had no effect on the species of Bourguyiinae.
BIOLOGICAL ASPECTS
Important information regarding the biology of some of the species of Bourguyiinae was available from certain labels. However, in most of them there is no information about collection sites. Three species were found inside bromeliads: B. trochanteralis, B. vinosa sp. nov., and A. ingenuus. recorded the oviposition of B. trochanteralis (cited as B. albiornata) on bromeliad leaves. The flat body and ocularium, as well as the absence of dorsal armature in bourguyiines, could be related to a life within bromeliads, allowing them to move between the internal leaves. In addition, the coxa IV of Bourguyiinae is twisted on the longitudinal axis. Their outer apophyses are in a dorsal position, and their inner apophyses are in a ventral position (Figs 2-7) ; the femoropatellar articulation is on a horizontal plane (in most harvestmen it is vertical), thereby enabling movement inside bromeliads. studied the oviposition and maternal care of B. trochanteralis. They found 281 females caring for eggs inside the bromeliad Aechmea nudicaulis (Bromeliaceae). Twenty-five males were found close to these females, whereas three males were found copulating with guarding females, and two others were attacked and repelled from the bromeliad by the female. Aechmea nudicaulis is a large bromeliad: its leaves (up to 50-cm high) are very close to each other, forming a tube in its interior, and this tube is used by females of B. trochanteralis for oviposition. The authors also verified the presence of seasonality in reproduction (February-October, activity peak in March-May), and the importance of maternal care for the maintenance of the eggs.
Adaptations for life within bromeliads have already been recorded in vertebrates and invertebrates, and they generally imply a flattening of the body, such as in spiders (Dias & Brescovit, 2003) , frogs (Hedges, 1989) , and lizards (Vrcibradic & Rocha, 1996) .
Asarcus longipes was found inside bamboo shoots in Teresópolis, RJ (MNRJ 4839) and in P.E. Morro Grande, Caucaia do Alto, SP (MZSP 27724, ǩ). Bourguyia laevibunus specimens (MHNC 6391) were found in bamboo groves in Nova Friburgo, RJ. This kind of bamboo grove is not native to Brazil (P. T. Sano, pers. comm.). Harvestmen probably enter inside the bamboo through holes made by other animals, such as beetles or wasps. Lima (1914) described the beetle Erethistes lateralis (Coleoptera: Curculionidae) that eats bamboo marrow. Its eggs are deposited inside the bamboo through a small hole made by the female rostrum. The larvae eat bamboo marrow, and open a new and larger hole to leave. The author also reported the larva of the wasp Prodecatoma cruzi (Hymenoptera: Chalcidioidea), which feeds on these beetle eggs. Immediately after oviposition by the beetle, the wasp deposits its egg on the beetle egg. The wasp larva, which hatches first, feeds on the beetle egg until turning into an adult. Thus, the adult wasp also opens a larger hole to leave the bamboo shoot. By entering holes like these, harvestmen can hide and maybe also eat bamboo marrow, or even eggs or larvae from beetles or wasps. mens of Asarcus would have dispersed to the area 'Serra do Espinhaço', subsequently resulting in the isolation of A. putunaberaba sp. nov. (post-dispersal speciation).
Some Bourguyiinae species were collected inside bromeliads, and inside bamboo shoots or in bamboo groves. Bourguyiinae species are also found laying eggs in bromeliad leaves . Thus, we suggest that the flattened body, the very low dorsal armature, and the articulation of leg IV in a horizontal plane, would allow them to move and hide inside narrow places.
